Equations for the divergence of the vector and axialvector currents follow from the assumptions of Lorentz invariance, locality, the chiral SU(3) X SU(3) algebra of current densities (time components), and the usual electromagnetic and weak Hamiltonians.
I
During the past few years, there have been several spectacular successes in the area of low-energy pion theorems brought about by the application of current algebra' and PCAC.
2 Some of these are the Adler-Weisberger sum rule for GA/Gv, 3 the relations of the m3 and KQ4 decays to the KQ2 decays, 4'5 the pion-nucleon S-wave scattering lengths, 6 the relations between K -3n and K -27r decays, 7 the S-wave hyperon non-leptonic decay amplitudes, 8 etc. In all these examples, the derivations proceed by considering the S-matrix elements in which at least one pion has been "reduced" out, whereupon the application of the PCAC hypothesis and the zero energy limit leads to the equal time commutators (ETC) among current densities, In general, the ETC between current densities can involve more complicated structure than simple 6 -functions, as pointed out by Schwinger, ' The existence of these more complicated terms may nevertheless not play any role as to the validity of the low-energy theorems.
This is because these theorems actually involve only the commutators of a charge with a current density, which is of a more restricted nature than the commutator for two densities.
In this note, we show that Lorentz invariance, locality and the SU ( Equations (la) -(lb) were postulated by Veltman 11 as independent of current algebra. 1z We show here that those equations follow essentially from the algebra of the jt . Thus ETC contain more information than do the "divergence conditions"
(la) -(lb)9 in case of commutators which yield Schwinger terms. The fact that the low energy theorems may be derived from (la) -(lb) directly shows that the Schwinger terms in the ETC do not affect the low energy results. 13
Equations (la) -(lb) are derived in the following manner:
Given a current j: (zt), we construct its charge &o(t) as (2) Qa(t) = Jd3 ??jt (zt) e Let H (??t) be the energy density. Then 
[Ho(t), Q"(t;l = 0 -where Ho( t ) = ld3'EHo (zt). Then, with Eq. (3), (7) and let &o(t) be an axial charge. We neglect for the moment other contributions to HI. We want to calculate the commutator (Zt), Qg (t )] . To this end we note that (9) and ( 11, M. Veltman, Phys, Rev, Letters I& 553 (1966 Phys. Rev., 156, 1724 (1967 .
13. M. Nauenberg (Phys. Rev. 154, 1455 (1967 ) showed that the electromagnetic contributions to the divergence equations imply commutation relations of the vector charge density with vector and axial currents, with certain Schwinger terms. D. G. Boulware and L. S. Brown (Phys. Rev. 156, 1724 (1967 showed that the weak contributions to the divergence equations, with W-meson fields replacing the lepton currents, lead to commutation relations between vector and axial-vector charge densities with all currents, with certain Schwinger terms.
14. We assume that surface terms at spatial infinity may be neglected, when forming matrix elements.
15, When an infinite number appears, certain relations among the various terms have to hold, in order not to spoil causality.
16. N. Cabibbo, Phys. Rev, Letters 10, 531 (1963) . terms in the divergence equations (la) and (lb), and does not affect lowest order results.
